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ABSTRACT
In discussions of how population growth affects the growth of per capita
income, studies are often cited which show that the two variables are
uncorrelated cross-sectionally. Sometimes it is then inferred that the
Malthusian scenario, according to which rapid population growth reduces
economic welfare, is mistaken. This paper reviews the simple
cross-sectional correlations between population growth and per capita income
growth appearing in earlier studies, and uses both old and new data sets to
obtain some more correlations. It is concluded that for periods during the
last forty years, the correlations among low-income countries tend to be
zero, while those among high-income countries and among all countries
combined tend to be negative. The limitations of simple correlation for
inferring causal linkages between population growth and per capita income
growth are.also discussed.
RESUME
Dans les discussions concernant les effets de la croissance de la
population sur la croissance du revenu par habitant, l'on cite souvent des
6tudes d6montrant qu'il n'existe aucune correlation entre ces deux
variables. Par consequent, on entend parfois que le scenario malthusien,
qui constate qu'une croissance rapide de la population a des effets ndgatifs
sur l'6conomie, est erron6. Cet article analyse les simples correlations
entre la croissance de la population et la croissance du revenu par habitant
pr6sent6es dans des etudes prec6dentes et 6tablit de nouvelles corr6lations
a partir de donn6es recueillies antdrieurement et r6cemment. On tire la
conclusion suivante: au cours des quarante ann6es r6cemment pass6es, les
correlations entre les pays pauvres sont g6n6ralement de zero, alors que les
correlations entre les pays affluents et-entre les pays pauvres et affluents
ensemble sont gendralement negatives. L'on discute aussi les problemes
associs a la tentative de d6terminer, a partir d'une simple correlation,
des rapports de causalit6 entre la croissance de la population et la
croissance du revenu par habitant.

INTRODUCTION
What effect does population growth have on average living standards?
This question continues to be vigorously debated. In the policy area, for
example, donor organizations often advise Third World governments that
economic welfare can be improved if fertility is reduced, but the
governments are not always convinced by these arguments. The matter is not
easily resolved by scientific inquiry, because it is not difficult to think
up plausible hypotheses on both sides of the issue. Mechanisms have been
suggested, in a long literature going back to Malthus, as to why faster
population growth should threaten living standards. These include
"diminishing returns" (more workers mean less capital and natural resources
per worker, hence less output per worker) and "the burden of dependency"
(higher fertility means more dependents per worker, hence -a lower rate of
saving and of capital formation). Mechanisms implying opposite consequences
include "technological incentives" (faster population growth creates
pressures which encourage innovation), "demand stimulation" (faster
population growth raises consumption demand, with favorable Keynesian
effects on output and investment), and "economies of scale".
Since a priori reasoning provides no clear answer to the question, it
becomes especially important to look at the historical evidence relating
population growth to economic welfare. One kind of evidence involves taking
a group of countries and looking at the simple cross-national correlation
between their rates of population growth and per capita real income growth
over a certain period. The results of some of the most frequently cited
studies of this type are summarized in Table 1. There is ammunition here
for both antinatalist and pronatalist viewpoints, since some of the
correlations are significantly negative and some have no statistical
significance, the results varying between time periods and the groups of
countries selected. It is the pronatalist side, however, that has drawn the
most emphatic inferences from this body of evidence. Many authors have used
what Cassen (1976) has called "the noncorrelation argument", claiming that
these results amount to a decisive refutation of Malthusianism. Thus
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de la population n'a pas eu les cons6quences d6favorables annoncdes" (1978,
p. 1224). Simon believes that "these overlapping empirical studies ...
contradict the simple Malthusian theory" (1981, p. 261).
There are several gaps in Table 1, where for certain time periods and
certain groupings of countries no correlation coefficient has been
calculated. For some of the gaps, the relevant data are readily available.
The purpose of this paper is to fill in some of these gaps, and also to look
at coefficients applying to the period since 1975. In this way, a fuller
picture of the historical experience can be obtained. Finally, some of the
difficulties in interpreting this experience are discussed.
SOME NEN CORRELATIONS FOR 1960-1983
In their analysis of data for the 1960's, Chesnais and Sauvy (1973) look
at the correlation between population growth and per capita income growth in
a group of 76 underdeveloped countries. No significant correlation is
found, their result being shown as Equation 1 in Table 2. Similarly, they
find no significant correlation among a group of 16 developed countries.
Neither of the two groups, however, is complete. The authors exclude from
the underdeveloped group countries which they regard as special cases (oil
producers, communists, politically unstable, etc.), while the developed
group is confined to Europe. No correlation is calculated for the totality
of the 122 countries treated in the data source, which are the tables in the
1973 World Bank Atlas applying to countries with population exceeding one
million. A correlation for all cases, however, would not be without
interest. In the first place, the mechanisms (cited above) by which
population growth is hypothesized to affect the economy could well apply to
all situations, high-income as well as low-income, and communist as well as
capitalist. In the second place, the economies of the world are not sharply
divided into the dichotomies beloved of development theorists (MDC-LDC,
North-South, Center-Periphery, etc.) but are rather evenly distributed along
a continuum, so that there is no clear dividing-line between them.
However that may be, the correlation between population growth and per
capita income growth among all 122 countries in the Chesnais-Sauvy data








Coefficient on Number excluded
Equation Dependent Independent Constant independent of from
Number variablea variableb term variableC R2  cases regression
1 Y1 X1 1.630 0.193 0.003 76 46d
(0.436)'
2 Y1 X1 4.347 -0.629* 0.041 122 0
(0.278)
3 Y2 X2 2.836 -0.149 0.002 96 45d
(0.310)
4 Y2 X2 2.832 0.094 0.003 141 0
(0.147)
5 Y2 X2 4.261 -0.596* 0.073 140 ie
(0.181)
6 Y3 X3 3.207 -0.786 0.036 75f 30
(0.476)
7 Y3 X3 2.274 -0.373* 0.172 30 75f
(0.155)
8 Y3 X3 2.372 -0.449* 0.058 105 0
(0.178)
9 Y3 X4 2.318 -0.417* 0.048 105 0
(0.182)
NOTES: a Dependent variables:
Y1  average annual percentage increase
per capita real GNP, 1960-70
Y2 average annual percentage increase
per capita real GNP, 1960-75
Y3  average annual percentage increase
per capita real GNP, 1973-83
b Independent variables:
X1  average annual percentage increase
population, 1960-70
X2  average annual percentage increase
population, 1960-75
X3  average annual percentage increase
population, 1973-83
X4  average annual percentage increase
population, 1965-73
c Standard errors in parentheses. A


















d Developed capitalist countries, communist countries, some oil
some politically unstable countries.
e United Arab Emirates.
f Countries with 1983 per capita GNP under $3,500.
producers,
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Basically the same results are obtained from the data set used by
Lefebvre (1978). His data come from the 1977 World Bank Atlas, and involve
more countries (a lower bound of 300,000 for the population instead of one
million) and a somewhat longer period of analysis (1960-75 instead of
1960-70). After excluding some special cases, he analyses a group of 96
underdeveloped countries and finds no significant correlation between
population growth and per capita income growth (Equation 3). Lefebvre does
not calculate the correlation coefficient for all 141 countries in his data
set considered together. If this is done, no significant correlation is
found (Equation 4). However, that result is heavily influenced by a single
extreme case, that of the United Arab Emirates, which during the period in
question went from desert poverty to oil-based affluence and brought in
large numbers of immigrant workers. In consequence, the annual rate of
increase in per capita income averaged 14 per cent in the Emirates over the
fifteen-year period, while the annual rate of population growth also
averaged 14 per cent. An anti-Malthusian conclusion is guaranteed with this
observation in the sample. Removing the Emirates yields a significantly
negative correlation among the remaining 140 countries in the data set
(Equation 5).1
A diagram in Lefebvre's paper can be used to show visually why a lack of
correlation among low-income countries is consistent with a significantly
negative correlation among all countries considered together. In Figure 1
the circular black dots represent the 96 underdeveloped countries selected
for Lefebvre's correlation, and it is clear from their distribution that no
significant correlation between population growth and per capita income
growth exists for this group.
But if the other 45 countries treated in the data source are taken into
consideration, and if small crosses representing them are added to Figure 1,
IAmong the remaining 140 countries, there are two extreme outliers
which strengthen the negative correlation by combining rapid population
growth with rapidly declining per capita income, namely Kuwait and South
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is World Bank (1977).
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a definitely negative correlation emerges. Most of these additional cases
are high-income industrialized countries (both capitalist and communist)
which are clustered in the zone where population grows slowly and per capita
income grows more or less rapidly. Thus as Kuznets (1967) noted with regard
to an earlier data set, the negative correlation for the world as a whole
results from juxtaposing the high-income countries with their generally
above-average per capita income growth and below-average population growth,
alongside the low-income countries with their generally below-average per
capita income growth and above-average population growth.
One last piece of useful evidence on these relationships is the
experience over the last ten years, after the periods covered by the earlier
studies cited. A convenient compilation is offered by the World Bank's
World Development Report for 1985, which indicates growth rates of
population and per capita income for the period between 1973 and 1983 among
105 countries with population exceeding one million. If we choose a per
capita GNP of $3,500 in 1983 as the dividing line between richer and poorer
countries, once again we find no significant correlation between population
growth and per capita income growth within the poorer group (Equation 6).
But within the richer group, a significantly negative correlation exists
(Equation 7), and the same is true when the two groups are combined
(Equation 8).
DISCUSSION
We now combine in Table 3 the new correlations for 1960-83 with the
earlier results which were presented in Table 1. A more complete picture of
the historical experience is thus obtained, and the following pattern is
discernible:
a) In the different time-periods analysed, no cross-sectional
correlation is normally found between the per capita income
growth of low-income countries and their population growth.
The sole exception among the eight correlations considered is
that produced by Stockwell (1962), but that was based on a
very small and perhaps biased grouping.
b) Among high-income countries, at least for periods during the
last forty years, the correlations normally found between
population growth and per capita income growth are negative.
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TABLE 3
CROSS-NATIONAL CORRELATIONS BETWEEN POPULATION
GROWTH RATE AND PER CAPITA INCOME GROWTH RATE:
AMENDED VERSION
1 7
Correlation between average annual rate
of population growth and average annual
rate of growth of real per capita
national income, with numbers of
cases in parentheses:
- Negative and significant
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negative and significant when Israel
bCorrelation coefficient becomes n
Arab Emirates dropped from data set.
egative and significant when United
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The sole exception is the Chesnais-Sauvy result, but once
again this is based on a very small group, and one moreover
where there was remarkably little variation in population
growth rates. Among the 16 countries involved (all in Western
and Southern Europe), the average annual growth rate of
population varied only from 0.4 to 1.5 per cent.
c) When all countries are analysed together, there is a definite
tendency for significantly negative correlations to emerge.
Three of the five worldwide correlations listed in Table 3 are
negative without further adjustment. The other two become
negative when in each case one extreme outlier is dropped from
the analysis. The influence of the Emirates on the
correlation coefficient obtained from Lefebvre's data set has
already been mentioned. In the case of Thirlwall's study, the
extreme outlier is Israel, which combined a rapid increase in
per capita income (averaging 5.4 per cent annually) with a
rapid increase in population (4.5 per cent annually) during
the years in question (1950-66). A major explanation for the
Israeli performance is likely to be found in the very. high
rate of capital inflow occurring over this period, averaging
about 20 per cent of GNP.
In sum, the historical experience reveals several negative correlations
between population growth and per capita income growth. These are found
among country groupings which are at least as valid as those yielding the
"noncorrelations" stressed in the anti-Malthusian literature.
Of course, it is a long way from simple correlation to causation, and it
seems fair to say that whatever correlation is obtained in this area,
whether negative or zero, provides relatively little information about the
effects of population growth on per capita income growth. In the first
place, it is likely that causation between the two rates is reciprocal when
both are defined over the same period of time, in which case a single
correlation or regression coefficient is consistent with widely differing
combinations of signs and magnitudes of the two reciprocal effects. In the
second place, several of the hypothesized effects of population growth on
economic welfare -- in particular those operating through the growth of the
labor force and the growth of the capital stock -- are felt mainly in the
long run, and will not produce changes in per capita income during the same
period as the population increase.
As it happens, these two criticisms of the coefficients discussed in
this paper can be accommodated within the world of simple correlation by
10
treating as the independent variable the rate of population growth during a
period before that used for measuring the rate of per capita income
increase. In this way, some of the lagged effects are recognized, and there
is no possibility of reciprocal causation, because the independent variable
is dated before the dependent variable. A regression of this form can be
conveniently calculated from data in the World Development Report for 1985,
treating as the dependent variable the growth rate of per capita income in
1973-83 and as the independent variable the population growth rate over the
previous eight years (1965-73). A significantly negative correlation is
found (Equation 9). Compared with the other negative correlations reported
here, this is slightly more convincing as evidence that population growth
may retard per capita income growth.
We say "slightly more convincing" because even Equation 9 is subject to
other serious limitations which are inherent in simple correlation. In
particular, an attempt to explain variations in per capita income growth
must take account of other important determinants besides population
growth. The omission of other determinants raises the probability that any
simple correlation observed will be spurious. As for what these other
determinants of economic growth might be, our preceding discussion of
outliers suggests two obvious candidates: the inflow of foreign capital and
the occurrence of mineral discoveries. The econometric literature in
development has identified several others: trade policy, changes in the
terms of trade, prolonged drought, the degree of political stability, and so
on.
Incorporating other independent variables besides population growth in
the regression analysis might remove the difference noted above between the
nonsignificant correlations among low-income countries and the significant
correlations among high-income countries. The variance of per capita income
growth rates is much higher in the former group than in the latter, and the
statistical noise in a simple correlation for low-income countries is so
great that it may mask a real association between population growth and per
capita income growth.
From this discussion, the shape of an econometric investigation of
population and the economy more satisfactory than simple correlation begins
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to emerge. All important determinants of economic growth should be included
in the analysis; lags and reciprocal relationships should be allowed for;
and all this should be done in the framework of a structural model
specifying the linkages between income on the one hand and the different
elements of population growth (fertility, mortality, migration) on the
other. 2  Whether high fertility will be found to have a Maithusian effect
on economic welfare in such an investigation, similar to the effect revealed
in some of the simple correlations, remains to be seen.
2For examples of econometric models which partially meet these




Browning, Mark E. (1982). "An Econometric Investigation of the Relationship
between Population Growth and Income Growth in Developing Countries,"
Ph.D. dissertation, University of Michigan.
Cassen, Robert H. (1976).
Development 4:785-830.
"Population and Development: A Survey," World
Chesnais, J.C., and Alfred Sauvy (1973). "Progres Economique et
Accroissement de la Population: Une Experience Commentee," Population
843-57.
Easterlin, Richard A. (1967). "Effects of
Development of Developing Countries,"
Political and Social Science 369:98-10
Population Growth on the Economic
Annals of the American Academy of
Hazledine, Tim, and R. Scott Moreland (1977). "Population and Economic
Growth: A World Cross-Section Study," Review of Economics and
Statistics 59:253-63.
Kuznets, Simon (1967). "Population and Economic Growth," Proceedings of the
American Philosophical Society 111:170-93.
(1971). Economic Growth of Nations. Cambridge: Harvard
University Press.
Lefebvre, Alain (1978). "Croissance Demographique et Progres Economique dans
les Pays en Developpement de 1960 a 1975," Population 1221-27.
Simon, Julian L. (1981). The Ultimate Resource.
University Press.
Princeton: Princeton
Stockwell, Edward G. (1972). "Some Observations on the Relationship Between












Study of Population Growth
Income in a Production




VLIIVV 1 V 1 6.LV1IV111 1 L %AIIa %0 V%0 1 %A I
Wheeler, David (1984). Human Resource Policies. Economic Growth, and
Demographic Change in Developing Countries. Oxford: Clarendon Press.
World Bank (1973). The World Bank Atlas.
World Bank (1977). The World Bank Atlas.




CRED publications can be obtained
by writing to the Publications
Coordinator. Payment should accompany
your order, unless otherwise indicated.
NEWSLETTER
CRED publishes a periodic news-
letter entitled "CREDITS" which is
available free of charge. To have
your name placed on this mailing list,
write to the Publications Coordinator
PROJECT REPORTS
41. Mathes, J.V. and Gilbert,
Elon. Gestion des ressources en eau
et mise en valeur du Bassin du Fleuve
Gambie 1985. 291 p. $15.00 (price
for 5-volume set = $60.00 instead of
$75.00)
40. Ames, Peter. Ecologie
terrestre et mise en valeur du Bassin
du Fleuve Gambie 1985. 382 p. $15.00
39. Derman, William et al.
Developpement rural dans le Bassin 'du
Fleuve Gambie 1985. 368 p. $15.00
38.. Moll, Russel and Dorr, John.
Ecologie aquatique et mise en valeur
du Bassin du Fleuve Gambie 1985.
257 p. $15.00
37. Schneider, Curt R. Maladies
liees a l'eau et mise en valeur du
Bassin du Fleuve Gambie 1985. 368 p.
$15.00
36. Mathes, J.C. and Gilbert,
Elon. Water Resource Management and
Gambia River Basin Development (Gambia
River Basin Studies). 1985. 253 p.
$15.00.
35. Ames, Peter. Terrestrial
Ecology and Gambia River Basin
Development (Gambia River Basin
Studies). 1985. 358p. $15.00
34. Derman, William et al. Rural
Development in the Gambia River Basin
(Gambia River Basin Studies). 1985.
330 p. $15.00
33. Moll, Russell and Dorr,
John. Aquatic Ecology and Gambia
River Basin Development (Gambia River
Basin Studies). 1985. 244 p. $15.00
32. Schneider, Curt R.
Water-related Diseases and Gambia
River Basin Development (Gambia River
Basin Studies). 1985. 346 p. $15.00
31. Josserand, Henri et al.
Projet Elevage Departement de Bakel
(Senegal): Rapport Final d'Evaluation
(Partie I, Synthese; Partie II,
Gestion des Paturages; Partie III,
P6dologie et Hydrologie; Partie IV,
Etude Socio-6conomique). 1985.
530 p. $25.00.
30. Josserand, Henri et al.
Eastern Senegal Range and Livestock
Project: Final Monitoring and
Evaluation Report (Part I, Synthesis;
Part II, Range Management; Part III,
Soils and Water Engineering; Part IV,
Socioeconomic Study). 1985. 454 p.
$25.00.
29. Sherman, Jacqueline R. Grain
Markets and the Marketing Behavior of
Farmers: A Case Study of Manga, Upper
Volta. April 1984. 317 p. $20.00.
28. Shapiro, Kenneth H., et al.
Agroforestry in Developing Countries.
1984. 195 p. $12.00.
27. Ariza-Nino, Edgar J., et al.
Effets Nutritifs de Politiques
Agricoles: Cameroun et Sdnegal -
Partie I: Rapport de Pays. 1982.
369 p. $8.00. Partie II: M6thod-
ologi es d 'Anal ys e e t Modal it6s
d'Enquite. 1982. 284 p. $7.00.
26. Ariza-Nino, Edgar 3., et al.
Consumption Effects of Agricultural
Policies: Cameroon and Senegal - Part
I: Country Reports: Part II:
Methodology. 1982. 465 p. $15.00.
25. Barlow, Robin (editor). Case
Studies in the Demographic Impact of
Asian Development Projects. (Con-
tributors: 3. Anderson, H. Barnum,
3. Bauer, P. Gosling, A. Jain,
H. Mohtadi, and E. Mueller.) 1982.
204 p. $10.00.
24. Makinen, Marty et Ariza-Nino,
Edgar 3. La March6 Offert au B6tail
dans la Zone Nigerienne Centrale (Le
Projet de Gestion des Paturages et de
l'Elevage). 1982. 63 p. $7.50.
23. Makinen, Marty and Ariza-
Nino, Edgar 3. The Market for
Livestock from the Central Niger Zone
(Niger Range and Livestock Project).
1982. 55 p. $7.50.
22. Ariza-Nino, Edgar J. et
Griffith, 3.L.P. Les Fournisseurs -
Argentine. Australie, Nouvelle-
Zelande; et Ariza-Nino, .Edgar 3.;
Manly, D.W. et Shapiro, Kenneth H.
L'Economie Mondiale de la Viande:
Autres Pays - Fournisseurs et
Consommateurs (Tome IV/V, La
Commercialisation du Betail et de la
Viande en Afrique de l'Ouest). 1981.
476 p. $15.00.
21. Delgado, Christopher L., et
Staatz, John M. Cote d'Ivoire et Mali
(Tome III, La Commercialisation du
B6tail et de la Viande en Afrique de
l'Ouest). 1981. 567 p. [Out of
Print.]
20. Josserand, Henri P., et
Sullivan, Gregory. B~nin. Ghana,.
Lib6ria. Togo (Tome II, La Commercial-
isation du B~tail et de la Viande en
Afrique de l'Ouest). 1980. 441 p.
$15.00.
19. Ariza-Nino, Edgar J.; Herman,
Larry A.; Makinen, Marty; et Steedman,
Charles. Rapport de Synthese: Haute-
Volta (Tome I, La Commercialisation du
Betail et de la Viande en Afrique de
l'Ouest). 1981. 258 p. $15.00.
18. Ariza-Nino, Edgar 3.; Manly,
D.W.; and Shapiro, Kenneth. The World
Meat Economy: Other Supplier and
Consumer Countries (Volume V, Live-
stock and Meat Marketing in West
Africa Project). 1980. 183 p. (Out
of Print.]
17. Ariza-Nino, Edgar 3., and
Griffith, J.L.P. Suppliers:
Argentina, Australia and New Zealand
(Volume IV, Livestock and Meat
Marketing in West Africa Project).
1979. 239 p. [Out of Print.]
16. Delgado, Christopher L., and
Staatz, John M. Ivory Coast and Mali
(Volume III, Livestock and Meat
Marketing in West Africa Project).
1980. 439 p. $15.00.
15. Josserand, Henri P., and
Sullivan, Gregory. Benin, Ghana,
Liberia, Togo (Volume II, Livestock
and Meat Marketing in West Africa
Project). 1980. 446 p. $15.00.
14. Ariza-Nino, Edgar 3.; Herman,
Larry A.; Makinen, Marty; & Steedman,
Charles. Synthesis: Upper Volta
(Volume I, Livestock and Meat
Marketing in West Africa Project).
1980. 204 p. $15.00.
13. Eddy, Edward D. L'Utili-
sation de la Terre et de la Main-
d'Oeuvre a l'Interieur des
Exploitations Agiricoles Intdqrdes de
la Zone Pastorale Niq6rienne (Mono-
graphie III, La Production et la
Commercialisation du Bstail dans les
Pays du Conseil de l'Entente). 1980.
406 p. [Out of Print.J
12. Staatz, John M. L'Economigue
de la Commercialisation du B6tail et
la Viande en C6te d'Ivoire (Mono-
graphie II, La Production et la
Commercialisation du B6tail dans les
Pays du Conseil de l'Entente). 1980.
536 p. $15.00.
11. Delgado, Christopher K.
L'Elevage par Rapport a l'Agriculture
au Sud-Est de la Haute-Volta: Analyse
de l'Allocation des Ressources au
Niveau de l'Exploitation (Monographie
I, La Production et la Commercial-
isation du Betail dans les Pays du
Conseil de l'Entente). 1980. 405 p.
[Out of Print.]
10. Shapiro, Kenneth H. La
Production et la Commercialisation du
B6tail dans les Pays du Conseil de
l'Entente: Rapport de Synthese.
1980. 445 p. $15.00.
9. Herman, Larry A. The
Livestock and Meat Marketing System in
Upper Volta: An Evaluation of
Economic Efficiency (Monograph IV,
Livestock Production and Marketing in
the Entente States of West Africa
Project). 1983. 266 p. $10.00.
8. Eddy, Edward D. Labor and
Land Use on Mixed Farms in the
Pastoral Zones of Niger (Monograph
III, Livestock Production and
Marketing in the Entente States of
West Africa Project). 1979. 493 p.
[Out of Print.]
7. Staatz, John M. The Economics
of Cattle and Meat Marketing in Ivory
Coast (Monograph II, Live- stock
Production and Marketing in the
Entente States of West Africa
Project). 1979. 589 p. $15.00.
[Out of Print.]
6. Delgado, Christopher L.
Livestock versus Foodgrain Production
in Southeastern Upper Volta: A
Resource Allocation Analysis (Mono-
graph I, Livestock Production and
Marketing in the Entente States of
West Africa Project). 1979. 427 p.
[Out of Print.]
5. Shapiro, Kenneth H. Live-
stock Production and Marketing in the
Entente States of West Africa:
Summary Report. 1979. 528 p. $12.50.
4. Berg, Elliot J., et al.
Commercialisation, Politique des Prix
et Stockage des Cerdales au Sahel:
Etude Diagnostique - Tome I. Synthese
avec Compilation Statistique et
Bibliographie Annotde. 1977. 164 p.
Tome II, Etudes des Pays. 1977.
129 p. [Tome II - Out of Print.]
3. Berg, Elliot J., et al.
Marketing, Price Policy and Storage of
Food Grains in the Sahel: A Survey -
Volume II, Country Studies. 1977.
105 p. $10.00.
2. Berg, Elliot J., et al.
Marketing, Price Policy and Storage of
Food Grains in the Sahel: A Survey -
Volume I. Synthesis with Statistical
Compilation and Annotated Biblio-
graphy. 1977. 152 p. $8.00.
1. Berg, Elliot 3. The Economic
Evolution of the Sahel. 1975. 258 p.
$7.50. [Out of Print.]
These prices include postage and
handling charges. Please refer to the
Project Report Number (PR#) when
placing an order.
DISCUSSION PAPERS
CRED normally publishes 5-8
discussion papers annually, which
provide preliminary reports on the
research (institutional or personal)
of its senior research staff. In many
cases, revised versions of these
papers are later published in academic
journals or elsewhere. Individual
discussion papers can be purchased for
$3.00 each; an annual subscription
(based on a July 1 - June 30
subscription year) is available for
$15.00. Subscriptions are also
available on an exchange basis for
publications from other institutions.
114. Sherman, Jacqueline R. and
Gordon, David F. "People's Democratic
Republic of Ralandia: Two Case
Studies," June 1986. 60 p.
113. Collange, Gerald.
"Econometric Models of Governmental
Aid to Multilateral Agencies,"
February 1986. 21 p.
112. Kleve, J.G. "Planning
Experience in Tunisia, Burundi and
Syria," September 1985. 15 p. .
111. Sherman, Jacqueline R.
"Grain Marketing Decisions of
Subsistence Farmers in Burkina Faso,"
December 1984. 29 p.
110. Kouassi, Bernard Y. "Toward
An Adoption Decision Model for
Processed Foods in Developing
Nations," November 1984. 34 p.
109. Kouassi, Bernard Y. "Urban
Consumption of Beef in the Ivory
Coast," September 1984. 22 p.
107. Ranney, Susan I. and
Kossoudji, Sherrie. "Historical
Migration Patterns and Current
Temporary Migration: The Case of
Mexican Migration to the U.S.,"








105. Josserand, Henri P. "Small
Stock, Large Dividends: Sheep and
Goats in Sub-Saharan Africa," October
1983. 30 p.
104. Gordon, David F. "Which Way
for Zimbabwe: Development Dilemmas
and Prospects," August 1983. 27 p.
103. Grosse, Scott D. "Rural
Development and Rural-Urban
Migration: The Elusive Relationship,"
June 1983. 47 p.
102. Ranney, Susan I.
Models of Planned
Migration," June 1983. 26 p.
"Economic
Temporary
101. Ranney, Susan I. "Inter-
national Capital Transfers and the
Choice of Production Technique: A
Simple Two-Country Model," June 1983.
21 p.
100. Ranney, Susan I. "Time
Allocation and Remittance Flows: The
Case of Temporary Mexican Migration to
the U.S.," June 1983. 25 p.
99. Josserand, Henri P. and
Brazee, Richard J. "Domestic and
Foreign Effort Applied to a Fish
Stock: Getting the Most Over Time,
for a Change," May 1983. 14 p.
98. Berg, Elliot J..and Ainsworth,
Martha. "A Strategy for Health Care





Gordon, David F and Parker,
"The World Bank and Its
The Case of Sub-Saharan
March 1984. 43 p.
97. Thomas-Peterhans, Randall.
"The Stratification of Livestock
Production and Marketing in the Zinder
Department of Niger," September 1982.
39 p.
96. Makinen, Marty. "A Benefit-
Cost Analysis of Measles Vaccinations
in Yaounde, Cameroon," November 1981.
20 p. (Republished in Social Science
and Medicine, FORTHCOMING ISSUE, 1984?)
95. Porter, Richard C.
"Apartheid, the Job Ladder, and the
Evolutionary Hypothesis: Empirical
Evidence from South African
Manufacturing, 1960-1977," September
1981. 34 p.
94. Ranney, Susan I. "Terms of
Trade and Domestic Distribution: A
Comment," July 1981. 11 p.
93. Berg, Elliot 3. "Inter-
governmental Health Assistance in
Francophone West Africa," June 1981.
46 p.
92. Kemal, A.R. and Porter,
Richard C. "Learning by Doing While
Remembering Forgetting, With Reminders
From Pakistan Manufacturing Data,"
May 1981. 21 p.
91. Grosse, Scott D. "A Skeptical
Perspective on Income Redistribution
and Poverty Reduction in Sri Lanka,"
May 1981. 27 p.
90. Makinen, Marty; Herman, Larry
A.; Staatz, John M.. "A Model of Meat
Versus Live-animal Exports from Upper
Volta," February 1981. 27 p.
89. Barnum, Howard N. "The
Economic Cost and Benefits of an
Immunization Program in Indonesia,"
January 1981. 37 p.
88. Ranney, Susan I. "A Note on
the Proletarianization of the African
Peasantry in Rhodesia," August 1980.
18 p.
87. Ranney, Susan I. "The Open
Door Policy and Industrialization in
Egypt: A Preliminary Investigation,"
August 1980. 47 p.
86. Staatz, John M. "The
Economics of Cattle and Meat Marketing
in Ivory Coast: A Summary,"
June 1980. 84 p.
85. Ross, Clark G. "A Modeling of
the Demand and Supply of Food Grains
in Senegal," June 1980. 68 p.
84. Berg, Elliot J. "Alternative
Strategies for Zimbabwe's Growth,"
June 1980. 27 p.
83. Eddy, Edward D. "Prospects
for the Development of Cattle Pro-
duction on Mixed Farms in the Pastoral
Zone of Niger: A Summary," June
1980. 91 p.
82. Barlow, Robin. "Economic
Growth in the Middle East, 1950-1972,"
June 1980. 41 p. (Republished in
International Journal of Middle East
Studies, Vol. 14, 1982.)
* 81. Ross, Clark G. "A Village
Level Study of Producer Grain Trans-
actions in Rural Senegal," June 1979.
51 p. (Republished in African Studies
Review, V. 25, # 4, December 1982.)
* 80. Ross, Clark G. "Grain Demand
and Consumer Preferences: Dakar,
Senegal," June 1979. 26 p. (Repub-
lished in Food Policy, Vol. 5, No. 4,
November 1980.)
79. Berg, Elliot J.
Grain Marketing systems
Africa," June 1979. 50 p.
"Reforming
in West
78. Barnum, Howard N. and Barlow,
Robin. "Reducing Mortality When
Diseases are Interdependent," August
1978. 25 p.
77. Porter, Richard C. "The
Potential Impact of International
Trade and Investment Sanctions on the
South African Economy," February
1979. 80 p. (Republished in Journal
of Conflict Resolution, December 1979.)
76. Berg, Nancy and Elliot 3.
"Graduate Training of LDC Economists
in U.K. Universities - A Statistical
Note," January 1979. 35 p.
75. Pinckney, Annette M. "An
Analysis of Grain Storage in Three
Interior Sahel Countries," January
1979. 75 p.
74. Delgado, Christopher L. "An
Investigation of the Lack of Mixed
Farming in the West African Savannah:
A Farming Systems Approach for
Tenkodogo, Upper Volta,"
November 1978. 71 p.
73. Barnum, Howard N. and Squire,
Lyn. "Consistent Aggregation of
Family and Hired Labor in Agricultural
Production Functions," January 1978.
12 p.
72. Bloch, Peter C. "Labor
Relations in Senegal - History,
Institutions and Perspectives,"
January 1978. 41 p.
71. Barnum, Howard N. and Squire,
Lyn. "Labor Heterogeneity and Rice
Production in Malaysia,"
December 1977. 11 p.
70. Nziramasanga, Mudziviri T.
"Production from an Exhaustible
Resource Under Government Control in
LDCs," December 1977. 17 p.
69. Henning, Peter H. "The Urban
Popular Economy and Informal Sector
Produc tion ," Mar ch 1977. 66 p.
68. Porter, Richard C. "Economic
Sanctions: The Theory and Evidence
from Rhodesia," March 1977. 19 p.
(Republished in Journal of Peace
Science, Vol. 3, No. 2, Fall 1978.)
67. Heller, Peter S. "Issues in
the Allocation of Resources in the
Health Sector of Developing
Countries," February 1977. 33 p.
(Republished in Economic Development









65. Cross, John G. "A Stochastic
Learning Model of Migration,"
February 1977. 17 p. (Republished in
Journal of Development Economics,
Vol. 5, No. 2, June 1978.)
64. Lopez, Michael.
Determinants of Income and
Distribution in four Villages




63. Monson, Terry D. "A Note on
Measuring Educational Returns in
LDCs," February 1977. 12 p. (Repub-
lished in Journal of Developing Areas,
Vol. 13, No. 4, July 1979.)
62. Heller, Peter S. "A Model of
the Demand for Medical and Health
Services in West Malaysia,"
October 1976. 52 p. (Republished in
Social Science and Medicine, Vol. 16,
1982.)
61. Montgomery, Barbara B. "The
Economic Role of the Ivorian Woman,"
February 1977. 49 p.
60. Porter, Richard C. "A Model
of a South African-type Economy,"
October 1976. 42 p. (Republished in
American Economic Review, Vol. 68,
No. 5, December 1978.)
59. Staelin, Charles P. and
Jurado, Gonzalo M. "The Impact of
Export Incentives and Export-Related
Policies on the Firms of the Less-
Developed Countries: A Case Study of
the Philippines," September 1976.
29 p.
58. Heller, Peter S. and Drake,
William D. "Malnutrition, Child
Morbidity and the Family Decision
Process," September 1976. 43 p.
(Republished in Journal of Development
Economics, Vol. 6, No. 2, June 1979.)
57. Heller, Peter S. "Inter-
actions of Childhood Mortality and
Fertility in West Malaysia:
1947-1970," September 1976. 33 p.
51. Berg, Elliot J. "The Economic
Impact of Drought and Inflation in the
Sahel," May 1976. 35 p.
50. Kendrick, Robin, J. "A Survey
of Labor Relations in Cameroon,"
May 1976. 39 p. (Repub- lished in
Industrial Relations in Africa, edited
by Ukandi G. Damachi, International
Institute for Labor Studies, Geneva,
1979.)
49. Monson, Terry D. and Pursell,
Gary G. "An Evaluation of Expatriate
Labor Replacement in the Ivory Coast,"
April 1976. 75 p. (Republished in
Actualite Economique, Vol. 53, No. 2,
April-June 1977, in French, and in
Journal of Development Economics,
Vol. 6, No. 1, March 1979.)
48. Berg, Elliot J. "Some
Problems in the Analysis of Urban
Proletarian Politics in the Third
World," March 1976. 17 p. (Repub-
lished in Comparative Urban Research,
Vol. 4, No. 1, April 1976.)
47. Ketkar, Suhas L. "Economics
of Education in Sierra Leone,"
April 1975. 37 p. (Republished in
Manpower Planning and Utilization in
West Africa, International Labor
Organ- ization, 1979.)
46. Kleve, Jacob G. "The
Financing of Investments in Tunisia,












55. Elliott, James A.M. "Will
Rising Wages in the Controlled Sector
Increase Total Employment in Less-
Developed Countries?," August 1976.
.37 p. (Republished in Journal of
Development Studies, Vol. 16, No. 1,
October 1979.)
54. Saulniers, Alfred H. "The
Economics of Prestation Systems: A
Consumer Analysis of Extended Family
Obligations with Application to
Zaire," August 1976. 27 p.
53. Saulniers, Alfred H. "Unit
Equivalent Scales for Specific Food
Commodities: Kinshasa, Zaire,"
August 1976. 22 p.
52. Shapiro, Kenneth H.
"Efficiency Differentials in Peasant
Agriculture and Their Implications for
Development Policies," June 1976.
13 p. (Republished in International
Association for Agricultural Economics
Occasional Paper No. 1, November 1977.)
45. Kleve, Jacob G.
Wolfgang F. "Changes
Distribution, 1961-1971




44. Blake, Robert. "Import
Controls and Production in Tunisia
During the 1960s," March 1975. 41 p.
43. Heller, Peter S. "An Analysis
of the Structure, Equity and
Effectiveness of Public Sector Health
Systems in Developing Countries: The
Case of Tunisia, 1960-1972,"
February 1975. 105 p.
42. Heller, Peter S. "Factor
Endowment Change and the Structure of
Comparative Advantage: The Case of
Japan, 1956-1969," January 1975.
23 p. (Republished in Review of
Economics and Statistics, Vol. 58,
No. 3, August 1976.)
41. Weisskopf, Thomas E. "China
and India: A Comparative Survey of
Economic Performance," October 1974.
43 p. (Republished in Economic and
Political Weekly, Vol. 10, Nos. 5-7,
February 1975.)
40. Elliott, Howard J.C.
"Animation Rurale and Encadrement
Technique in the Ivory Coast,"
September 1974. 33 p.
39. Herman, Barry M. "Multi-
national Oligopoly in Poor Countries:
How East Africa Got Its Petroleum
Refineries," September 1974. 32 p.
(Republished in Journal of Development
Economics, Vol. 2, 1975 and in
Readings on the Multinational
Corporation in Kenya, edited by
Raphael Kaplinsky, Oxford University
Press, Nairobi, 1978.)
38. Porter, Richard C. "Measuring
the Cost of Granting Tariff
Preferences," September 1974. 44 p.
* 37. Stolper, Wolfgang F.
"Investments, Employment and
Output per Man in the Tunisian
Economy, 1961-1971 ," September 1974.
112 p. (Republished in Weltschaft-
liches Archiv, Vol. 114, No. 3,
September 1978, and in Annales
Economi ques , No. 14, 1980, in French.)
36. Shapiro, Kenneth H. and
Muller, Jurgen. "Sources of Technical
Efficiency: The Roles of Modern-
ization and Information," April 1974.
40 p. (Republished in Economic
Development and Cultural Change,
Vol. 25, No. 2, January 1977.)
35. Weisskopf, Thomas E.
"American Economic Interests in
Foreign Countries: An Empirical
Survey," April 1974. 56 p.
34. Porter, Richard C. and
Staelin, Charles P. "On the
Rationality of 'Cascaded' Export
Subsidies and Taxes," March 1974. 9 p.
33. Hoopengardner,
"Rural-Urban Migration:
View," January 1974. 15 p.
Thomas.
DynamicA
32. Weisskopf, Thomas E. "Sources
of American Imperialism: A
Contribution to the Debate between
Orthodox and Radical Theories,"
November 1973. 46 p. (Republished in
Review of Radical Political Economics,
Vol. 6, No. 4, Fall 1974.)
31. Porter, Richard C. "Some
Doubts About Kenya's Future as an
Exporter of Manufactures,"
October 1973. 30 p. (Republished in
Eastern Africa Economic Review, Vol.
6, No. 1, June 1974.)
30. Heller, Peter S. "An Econo-
metric Analysis of the Fiscal Behavior
of the Public Sector in Developing
Countries: Aid, Investment and
Taxation," October 1973. 39 p.
(Republished in American Economic
Revi ew, Vol. 65, No. 3, June 1975.)
29. Porter, Richard C. "Labor
Migration and Urban Unemployment in
Less-Developed Countries: Comment,"
July 1973. 19 p.
28. Dia Bondo, Theophil Lukusa and
Porter, Richard C. "A Constant
Market-Share Look at African Exports
in the 1960s," June 1973. 25 p.
* 27. Barlow, Robin. "Planning
Public Health Expenditures with
Special Reference to Morocco,"
April 1973. 68 p. (Republished in
Inter- national Journal of Health
Services, Vol. 6, No. 1, February
1976.)
26. Staelin, Charles P. "A
General Equilibrium Model of Tariffs
in a Non-Competitive Economy," March
1973. 29 p. (Republished in Journal
of International Economics, Vol. 6,
No. 1, February 1976.)
25. Winegarden, Cal R. "Deter-
minants of International Differences
in Educational Effort," September
1972. 31 p. (Republished in Eastern
Economic Journal, Vol. 2, No. 1,
January 1975.)
24. Heller, Peter S. "The
Strategy of Health-Sector Planning in
the People's Republic of China,"
July 1972. 62 p. (Republished in
Medicine and Public Health in China,
edited by M. Wegman and T. Lin, Josiah
Macy Foundation, New York, 1973.)
23. Heller, Peter S. "A Model of
Public Sector Expenditure Dynamics in
Less-Developed Countries: The Kenyan
Case," May 1972. 50 p. (Republished
in Quarterly Journal of Economics,
Vol. 88, No. 2, May 1974.)
22. Staelin, Charles P. "The Cost
and Composition of Indian Exports,"
May 1972. 41 p. (Repub- lished in
Journal of Development Economics,
Vol. 1, No. 2, June 1974.)
21. Johnson, George E. "The
Determinants of Hourly Earnings in
Urban Kenya," May 1972. 36 p.
20. Osayimese, Izevbuwa G. "An
Application of Control Theory to
Rural-Urban Migration and Urban
Unemployment," May 1972. 19 p.
(Republished in Geographical Analysis,
Vol. 4, No. 2, April 1974.)
19. Fields, Gary S. "Private
Returns to Investments in Higher
Levels of Education in Kenya,"
April 1972. 16 p. (Republished in
Education, Society and Development:
New Perspectives from Kenya, edited by
David Court and Dharam P. Ghai.
Oxford University Press, Nairobi,
1974.)
18. Naranjo, John and Porter,
Richard C. "The Impact of the
Commonwealth Preference System on' the
Exports of Latin America to the United
Kingdom," March 1972. 37 p. (Repub-
lished in Journal of Development
Studies, Vol. 9, No. 4, July 1973.)
17. Kennedy, Michael. "An
Empirical Evaluation of. the Two-Gap
Model of Development," November 1971.
29 p.
16. Aho, C. Michael. "The Use of
Export Projects in Allocating Foreign
Aid Among and Domestic Resources
Within Developing Countries,"
July 1971. 59 p. (Republished in
Journal of Development Studies,
Vol. 10, No. 3/4, April/July 1974.)
* 15. Andriamananjara, Rajaona.
"Labor Mobilization: The Moroccan
Experience," April 1974. 119 p.
14. Hutcheson, Thomas L. and
Porter, Richard C. "The Cost of Tying
Aid: A Method and Some Colombian
Estimates," January 1971. 58 p.
(Republished in Princeton Studies in










Elliot 3. "Wages and
in Less-Developed
December 1970. 23 p.
in The Challenge of
to Development and the
Training and Research
of Development, OECD,
12. Adalemo, Isaac Aylinde. "Dis-
tribution of Market Centers, Market
Periodicities and Marketing in
Northwestern Nigeria," August 1970.
57 p. (Republished in African Urban
Notes, Vol. 5, No. 2, Winter 1970.)
11. Porter, Richard C. "Birth of
a Bill Market," August 1970. 20 p.
(Republished in Journal of Development
Studies, Vol. 9, No. 3, April 1973.)
10. Stolper, Wolfgang F.
"Limitations of Comprehensive Planning
in the Face of Comprehensive
Uncertainty: Crisis of Planning or
Crisis of Planners," October 1969.
44 p. (Republished in Weltschaft-
liches Archiv, Vol. 107, No. 1,
March 1971.)
6. Porter, Richard C. "Some
Implications of Post-War Primary
Product Trends," February 1969.
17 p. (Republished in Journal of
Political Economy, Vol. 78, No. 3,
May-June 1970.)
5. Berg, Elliot J. "Trade Unions
and Wage Levels - The Nigerian Case,"
January 1969. 19 p. (Repub- lished
in Economic Development and Cultural
Change, Volume 17, No. 4, July 1969.)
4. Berg, Elliot J. "Industrial
Relations Systems in Colonial West
Africa: A Comparative Analysis of
French West Africa and the Gold
Coast," December 1968. 50 p. (Repub-
lished in African Dimensions: Essays
in Honor of William 0. Brown, edited
by Mark Karp, Boston University,
Boston, 1975.)
3. Stolper, Wolfgang F. "Economic
Growth and Political Instability in
Nigeria: On Growing Together Again,"
November 1968. 38 p. (Republished in
Growth and Devleopment of the Nigerian
Economy, edited by Carl K. Eicher and
Carl E. Liedholm, Michigan State
University Press, East Lansing, 1970.)
2. Eckstein, Peter C. "Account-
ing Prices as a Tool of Development
Planning," February 1968. 84 p.
1. Berg, Elliot 3. "Wage
Structure in Less-Developed
Countries," January 1968. 51 p.
(Republished in Wage Policy Issues in
Economic Development, edited by
Anthony D. Smith, International
Institute for Labour Studies, Geneva,
1969.)
Please refer to the Discussion
Paper Number (DP#) when requesting one
of these titles. Postage and handling
charges are included in the individual
and subscription prices.
*Available in French and English.
9. Eckstein, Peter C.
Integrated Theory of
August 1969. 41 p.
"Toward an
Tariffs,"
8. Porter, Richard C. "The
Effectiveness of Tax Exemption in
Colombia," July 1969. 41 p. (Repub-
lished in Weltschaftliches Archiv/
Review of World Economics, Vol. 108,
No. 3, September 1972.)
7. Eckstein, Peter C. "Quanti-
tative Measurements of Development
Performance: A Critique by Peter
Eckstein and a Reply by Irma Adelman
and Cynthia Taft Morris," April 1969.
37 p. (Republished in American
Economic Review, Vol. 60, No. 1,
March 1970.)


